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[OBJECT] 

To provide fodder for livestock blended with a 
mannose type polysaccharide excellent in 
productivity and effective for preventing 
Salmonella pollution. 



[SUMMARY OF THE INVENTION] 

The subject invention is characterized by 
administering fodder for livestock compounded 
with mannose type polysaccharide prepared 
after carrying out enzyme treatment of guar 
beans, copra extraction residue, etc to 
contribute to productivity such as reduction of a 
fatty-liver hen and reduction of below-grade egg 
production rate and effectively prevent 
Salmonella pollution. 
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[CLAIMS] 



i ] 



[CLAIM 1] 

Fodder for livestock characterised by 
compounding a mannose type polysaccharide. 



[ft*Jl2] 



[CLAIM 2] 

Fodder for livestock characterised by preventing 
Salmonella pollution by compounding a 
mannose type polysaccharide. 



3 ] 



[CLAIM 3] 

A manufacturing method of a feed-additive 
mannose type polysaccharide, in which the 
microorganisms producing a mannase are 
cultivated to culture medium having mannan as 
the component, and autolytic reaction and 
mannan partial decomposition reaction are 
performed in the same system. 



la. 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] [0001] 

^^E^W\ / — ^^#$t#: Tnis invention relates to the fodder for livestock 

^rlB-a i~5 " t &¥fWb~t : 5W. c h aractenze d by compounding a mannose type 

*m5m t m-r z i <d -e & a „ polysaccharide. 
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[An INDUSTRIAL APPLICATION and a 
PRIOR ART] 

In recent years, in the stock-raising industry, the 
bad effect of an accumulated fat accompanied 
to high calorie-ization of fodder has been the 
problem, for example, the consumption by the 
fatty liver of a laying hen, excess of the 
abdominal-cavity fat of a broiler and fattening 
pig etc. 
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[0003] 

Moreover, a contamination of Salmonella as a 
pathogenic microbe of food poisoning is also 
increased every year, and it has been the 
subject also with very important prevention of 
the Salmonella contamination in the stock- 
raising industry. 



[0 0 0 4] 
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mmtnm^^o t-r^m [problem addressed] 

JH j This invention is aimed at providing mannose 

*mWtt -7W-*^#!t#: tvpe Polysaccharide containing fodder in the 

mI=i*L u l -r m Ai*-hft/- stock-raising industry based on that a mannose 

« *u i.i type polysaccharide is excellent in productivity 

W t , mz.-V-/^^ 7l as f 0dc | er f or livestock, and useful to prevention 

(D®j)t\z.^mx*h% Z. t 0 f salmonella especially. 
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[SOLUTION OF THE INVENTION] 

The mannose type polysaccharide used for this 
invention carries out the enzymatic 
decomposition of the raw material containing 
mannan, and is obtained. 

Mannan means the polysaccharide which 
makes the mannose the main component. 

For example, if it categorizes according to the 
origin, structure, etc. and it shows, the following 
thing will be mentioned. 

(1 ) Plant-derived mannan 

The copra meal obtained from a coconut 
palm, "fook", South Africa produced-in Palmae 
vegetable Huacra Palm, Tsukuneimo' 

(Dioscorea opposita Thunb) mannan, yam 
mannan. 

(2) Glucomannan 

Mannan containing the mannose obtained 
from a konjak potato, a lily, a narcissus, and a 
Lycoris-radiata underground stalk. 

(3) Galactomannan 

Mannan which contains the galactose 
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besides mannose, such as a logust bean gum, 
the soy-bean full derived from a soybean seed 
coat, "tamson gum", and a guar gum. 
(4) Others 

Mannan comprised with or more of 2 kind 
saccharide in addition to mannose, such as a 
xanthan gum. 

The mannose type polysaccharide of this 
invention is obtained by decomposing with an 
enzyme the mannan containing composition 
chosen from that which makes the above- 
mentioned mannan a component, and the 
mannan itself. 

The enzyme to use, (beta)-mannosidases, 
etc. is used 

(beta)-mannosidases, For example, by the 
method of p.66 1-664 the biotechnology letter 
1 0th volume of No. 9. 

Bacillus subtilis ATCC 12711, streptomyces 
olivochromogenes ATCC 21713, moreover, in 
Japanese agricultural-chemistry 
meeting:Biosci. Biotech Biochem. 56 volume 5 
No. p.822-824 (1992), it is shown. 
Aspergillus niger IFO 6662JFO 8541 
Penicillium wortmanni 

It is obtained by cultivating and fermenting 
the strain chosen out of the well-known 
concerned enzyme production microbe group of 
above etc. 

In addition, endo type hemicellulase by 
Aspergillus niger can also be used. 

It is containing as an ingredient the mannose 
type polysaccharide obtained by carrying out 
the enzymatic decomposition of the raw 
material containing mannan in this invention. 

However, the method of using a guar gum as 
a raw material, for example, is as follows. 

Equivalence water is added to wheat wheat- 
bran 90kg, 100kg of defatted soybeans, and 
50kg (60 mesh passing-through) of logust 
beans ground materials. After carrying out 1 
hour pressurization sterilization by 3 kg/cm2, it 
moves to 30m3 fermentation tank, water is 
added, and the whole quantity is set to 10 m3. 
Initial pH of a culture medium is adjusted to 5.5, 
and a temperature is adjusted to 35 degrees- 
Celsius. 
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100g of the spawns of Aspergillus saitoi 
ATCC14332 which carried out pure culture to 
this culture medium independently is 
inoculated. 

The aeration stir culture was performed. 

Above grow-medium 1m3 will be taken to the 
stir tank with a jacket 4 days after. Commercially 
available guar-gum 15kg was made to dissolve, 
and it was made to react for 3 hours by pH5.0 
and 50 degrees-Celsius with a citric-acid 
solution 15%. 

The reaction solution which became low 
viscosity was used as the transparent liquid by 
filter-press filtration processing, and the whole 
quantity was concentrated under reduced 
pressure in 1/4 volume. 

This liquid can be made to be able to 
suspend a 30kg potato starch, and the 
preparation containing the mannose type 
polysaccharide set into the objective with the 
spray drying machine can be obtained. 

In addition, it is obtained also by treating with 
enzyme a copra meal by the galacto mannase 
etc. 

However, the mannose type polysaccharide 
used for this invention sets the polysaccharide 
whose repeating unit of the mannose is 40-100 
center (30-80%). 

It is the saccharide composition to which an 
oligosaccharide is also intermingled (5-30%). 
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[EFFECT OF THE INVENTION] 

A manufacture example is shown below. 

An Example demonstrates this effect of the 
invention concretely using the mannose type 
polysaccharide powder prepared and obtained. 

[0007] 
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[Manufacture example 1] 

5% (v/v) of the pre-cultivated spawns according 
to a flask beforehand, Enzyme production 
culture medium (copra meal 4% and 
KH2P041%) Peptone 0.9% and MgS04.7 
H2O0.05%, 0.2% of yeast extract, com steep 
liquor 0.5%, pH5.4 40 liter. The above is 
inserted. Amount of the 60 liter fermenter to 
sterilize performs aeration and the stir culture 
for 96 hours. 

The temperature of a fermenter is raised in 
the phase which sufficient desired enzyme 
production completed to 50 degrees-Celsius. 
Steaming copra meal 1kg is inserted to a 
fermenter in 2 steps, and an enzyme reaction 
and a decomposition are implemented on the 
stir conditions for 12 hours. 

An insoluble matter is removed the reaction 
material obtained completely with a precoat- 
filtration machine. Spray drying of the whole 
picture was carried out by the spray dryer, and 
the target mannose type polysaccharide was 
adjusted. 



[0008] 

The manufacturing method of the above- 
mentioned manufacture example 1 , the process 
which produces an enzyme mannase in a broth, 
and autolytic reaction and the hydrolysis- 
reaction process of mannan are advanced by 
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the same inside system. 

It is the high technique of the advance 
property characterized by the above-mentioned. 

If a culture medium is changed into the 
following solid mediums on it, productive 
efficiency at the time of manufacturing the 
mannose type polysaccharide of this invention 
will be improved notably. 
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[Manufacture example 2] 

Copra meal (40-80 meshes) 1 00kg and 500g of 
treacles are kneaded, and that which carried 
out steaming sterilization of the solid medium 
prepared for 65% of water contents by the 
buffer by which alkali neutralization 
manufacture was carried out at pH5.0 
containing a 5 g/l citric acid is prepared of a 
Kawata industrial Trommel type koji-making 
machine. The Aspergillus niger IFO 8541 
spawn grow medium was cultivated for 4 days 
by 30 degrees-Celsius after an inoculation. 

100kg steaming copra meal and 100 liter 
(pH5.0) of citric-acid buffer were added to the 
obtained culture, temperature was raised to 50 
degrees-Celsius, and reaction was continued 
for 15 hours. 

The whole quantity after the reaction completion 
is moved to the stir tank of the 1t volume. 

It filtered with the filter press, adding and 
stirring 300-liter water. 

A filtrate is concentrated under reduced 
pressure in the 1/5 volume. 

Making suspend and stirring an equivalence 
corn meal, it dried with the suction drum dryer 
and the target object was obtained. 
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[Example 1] 

Each 2000 birds of 540-day-old DeKalb TX-35 
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after forced molting are divided into the 3 
division. Commercially available fowl fodder is 
made into a control division, and let the powder 
prepared by the manufacture example with 
respect to the same fodder as a control division 
be a mannose type polysaccharide at a test 
plot. It each add-mixes so as to become 0.05 
weight% and 0.25 weight%. 

It fed constant and the freedom ingestion of 
the drinking water was carried out. 



[0011] 

The result of below-grade egg production rate 
of each division and the mortality rate by the 
fatty liver of an after administration start 112 
days (for 16 weeks) is shown at the following 
table. 



[Table 1] 
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t 




2. 8 


1. 52 


2 


O. 05% 


1. 5 


0. 84 


3 


O. 25% 


1. 2 


0. 33 



Row: Division, Additional rate of mannose type polysaccharide, Below-grade 

egg production rate, Mortality rate due to fatty liver 

Column: Additional rate of mannose type polysaccharide, no addition 

[0 0 12] 
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[0012] 

The test plot which added the mannose type 
polysaccharide by the above, (1 ) 

Below-grade egg production rate, such as a 
broken egg, a crack egg, and the roughness 
egg, are small, and raise the commercial value 
of an egg. 
(2) 

Generating of a fatty-liver hen was small and 
showed the excellent result to carry out on a 
survival rate and a production disposition. 
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[0013] 

As the reduction of a fatty-liver hen accepted 
with the egg-collection hen, a reduction of an 
abdominal-cavity fat accepts by the broiler 
which gave the mannose type polysaccharide. 

However if the additional rate of a mannose 
type polysaccharide is set as 0.15 weight% or 
more, While the weight gain in the nurturing 
second half of a broiler decreases from a 
unadded control division It consists useful to 
product the high meat quality of the added value 
of the light taste with an oil component smaller 
than a control division. 



[0014] 

An effect peculiar to such a domestic fowl is 
based on an action which completely differs, for 
example, from the effect about diarrhea 
prevention and the weight gain of livestock by 
the conventional oligosaccharide etc. 

It is considered that it is based on an original 
action of the mannose type polysaccharide of 
this invention. 
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[Example 2] 

To the inside of the 4-day-old chick (chicken- 
breed Julia) raised, using as fodder that which 
sterilized commercially available mixed feed, 
Salmonella enteritidis (Salmonella Enteritidis) 
microbe 8.6x105 piece/a bird was administered. 

Moreover, into sterilization fodder, as a test 
plot, as shown in the following table, setting 
mixing of the additional rate of the man no 
polysaccharide prepared by the manufacture 
example was carried out, and a grant of it was 
always made. 
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Row: Table 2, Temperature of manno polysaccharide 

Column: Table 2, Test division, Control division; Temperature of manno 
polysaccharide, No addition 
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The chick of each division may be 20 birds. 
5 birds are slaughtered at the 4 day-old. 

The microbe was separated from the 
appendix and spleen, and the collection of the 
microbe after it was performed two weeks by 
the excreted cecal stools. 

The judgment (+, -) of the Salmonella 
existence or nonexistence performed the 
qualitative evaluation after growing microbes by 
the conventional method. 

[0016] 



[»* 1 ] 



[Result 1] 

All the chicks before Salmonella administration 
(4 day-old ) were negative. 
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Row: Table 3, Spleen, Appendix 

Column: Table 3, Test division, Control division 
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[Result 2] 

f^^^JW&.H-Wi 5 9 0 Plk The germ discharge result of Salmonella at the 
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1^ Lfc|^©1^/1^^ 7 time of raising was for after 59 day of 

4<Dt^'0X'h^> administration Salmonella as Table 4. 

[^4] [Table 4] 
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Row: Days after Salmonella administration, Test division, Control division 

[0018] 

By the above, the test plot which added the 
mannose type polysaccharide, the excellent 
result was shown to eliminate Salmonella. 

In addition, in the in egg countermeasure 
which are conditions looser than the concerned 
artificial infection examination and which comes 
out in practice, Since the usage concentration 
of a mannose type polysaccharide can carry out 
a toward setup further in low concentration, the 
practicability is highly anticipated. 



[0019] 

The result of above to mannose type 
polysaccharide mixed feed, Not only 
contributing to productivity in stock raising but it 
is useful to fixing prevention within the livestock 
intestines of Salmonella which is a pathogenic 
microbe of the food poisoning used as the very 
big problem. 
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From having made the above clear, the utility on 
the concerned industry of this invention is 
considered to be an extremely large thing. 
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